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208Retrograde ascending Stanford B aortic dissection
complicating a routine infrarenal endovascular
aortic reconstruction
Apostolos T. Mamopoulos, MD, Thomas Nowak, PhD, and Bernd Luther, PhD, Krefeld, Germany
Retrograde ascending aortic dissections usually complicate endovascular reconstructions of StanfordBdissections. Although
rare, with an incidence of 1.3% to 6.8%, they are catastrophic, with a highmortality rate of up to 42%. The exactmechanism is
not known, but all indications point to a mechanical interaction between the tips of the proximal bare stent and a fragile
aortic wall. Practically all reported cases involve dissections of the thoracic aorta. We report a patient with an asymptomatic
retrograde ascending aortic dissection that originated at the level of a damaged suprarenal stent during capture tip retrieval
during a routine endovascular aneurysm repair to treat an infrarenal aortic aneurysm. (J Vasc Surg 2013;58:208-11.)Retrograde ascending aortic dissections usually compli-
cate endovascular reconstructions of Stanford B dissections.
We report a patient with an asymptomatic retrograde
ascending aortic dissection that originated at the level of
a damaged suprarenal stent during capture tip retrieval
during a routine endovascular aneurysm repair to treat an
infrarenal aortic aneurysm.
CASE REPORT
An 80-year-old man was admitted electively with an asymp-
tomatic 5.85-cm infrarenal abdominal aortic aneurysm. The aorta
presented with a 35-mm-long and 29-mm-wide infrarenal neck,
with a considerable 82 angulation of the suprarenal segment
(Fig 1, A). The suprarenal aortic segment and the 25-mm- to
30-mm-wide descending aorta were free of any pathology.
Our device of choice was a bifurcated Endurant endograft
(Medtronic, Santa Rosa, Calif), with a 36-mm-wide and
170-mm-long main body, deployed on the left side and a 24-
mm-wide contralateral limb.
We performed a standard device implantation with the patient
under general anesthesia. During the intervention, we did not
notice any speciﬁc problem. We used a 0.035-inch, 180-cm, angled
hydrophilic guidewire (Terumo Medical, Somerset, NJ) and a
0.035-inch, 260-cm Lunderquist extra stiff wire (Cook Medical,
Bloomington, Ind). Guidewire advancement took place strictly
under ﬂuoroscopy so that inadvertent cannulation of the aortic
branches was avoided, and the stiff wire was only advanced inside
its exchange catheter.
During capture tip retrieval, we advanced the device 3 cm
proximally, rotated it by 90 under ﬂuoroscopic guidance, and
retracted the system after conﬁrming complete spindle capturethe Department of Vascular and Endovascular Surgery, HELIOS
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://dx.doi.org/10.1016/j.jvs.2012.10.111(Fig 1, B). After infrarenal postdilatation and a control angiog-
raphy without endoleaks, we concluded the procedure.
Our routine postoperative triphasic computed tomography
(CT) angiography of the pelvis and abdomen on postoperative
day 2, with an additional chest CT scan, showed a retrograde
ascending aortic dissection with an entry at the level of the supra-
renal stent and a false lumen that reached to the left subclavian
artery (Fig 1, C). A closer look at the proximal stent structure
revealed that one of the suprarenal crowns was bent down and
protruding into the aortic lumen (Fig 2, A). Because the patient
remained asymptomatic, with all aortic branches perfused by the
true lumen, without bowel or renal infarcts, we refrained from
further intervention (Fig 2, B).
The aortic dissection demonstrated a dynamic evolution, with
a maximum diameter of 57 mm and a perfused false lumen diam-
eter of 25 mm on postoperative day 2, a maximum diameter of
65 mm and a partially perfused false lumen diameter of 35 mm
at 2 months, a maximum diameter of 66 mm and a partially
perfused false lumen diameter of 33 mm 6 months later, and
a maximum diameter of 54 mm, with a completely thrombosed
false lumen of 25 mm, at 1 year (Fig 3). The infrarenal aneurysm
measured a stable 58 mm up to 1 year postoperatively.
We informed the patient of the unusual mechanical complica-
tion that partially originated from the aortic conﬁguration as well
as the need for him to remain under close examination, monitoring
the still-evolving dissection. We felt that a deﬁnitive treatment
should include control of the main suprarenal entry with a bare
stent or fenestrated endograft. After the acute phase, exclusion
of the thoracic aneurysm was necessary as well, with increased
risk of complications such as spinal ischemia.
Because the dissection remained asymptomatic and by the
time the aneurysm was >60 mm, the dynamic of the dissection
showed signs of regression with favorable remodelling of the
increasingly thrombosed false lumen, we decided to initially
observe the development of the aneurysm and apply a strict blood
pressure control regimen in cooperation with the normotensive,
compliant patient and his primary care physician.
DISCUSSION
Practically all of the published experience on aortic dis-
sections concerns retrograde ascending Stanford A aortic
Fig 1. A, A preoperative computed tomography (CT) angiography shows the anatomic conﬁguration of the infrarenal
aorta. The infrarenal neck was 35 mm long, straight, and without thrombus, although a considerable degree of
suprarenal angulation was present. B, The completion angiography showed complete exclusion of the aneurysm from
the circulation. The arrow shows one of the right-sided suprarenal stents (the particular endograft had ﬁve of them)
bent down into the aortic lumen, a fact that was not recognized intraoperatively. C, Postoperative CT angiography
shows a retrograde aortic dissection beginning at the level of suprarenal ﬁxation. The maximum diameter of the
thoracic aorta was 57 mm at the level of the left subclavian artery.
Fig 2. A, A three-dimenstional reconstruction of the endograft clearly shows one of the right-sided crowns bent down,
in a position perpendicular to the aortic lumen. B, A three-dimensional reconstruction shows the retrograde dissection
beginning at the level of the deformed bare stent (white arrow).
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(TEVARs) of Stanford B dissections. The incidence is
between 1.33% and 6.8%.1 In a series of 443 Chinese
TEVAR patients with type B aortic dissections, 11 (2.5%)
developed a retrograde type A dissection, three of them
with Marfan syndrome.2
Data from the European registry on endovascular
repair complications from 2009 included 63 cases ofretrograde A dissection (four Marfan patients) after
TEVAR, representing 1.33%.3 In 81% of the patients, the
indication was aortic dissection, 83% involved devices
with proximal bare springs, and the mortality rate was
42%.3
The complication can occur intraoperatively or later, as
late as many months postoperatively.1-3 An interesting
ﬁnding is that the intima tears are typically located at the
Fig 3. A,Athree-dimensional reconstruction shows themaximalprogressionof thedissection at 6months postoperatively
with a 33-mm-wide perfused false lumen. Because all of the aortic branches remained perfused by the true lumen, we
decided against a secondary intervention, although the total diameter of the descending aorta was >60 mm at the time.
B-D, The aortic dissection showed a favorable evolution with a maximumdiameter of 65mm and a partially perfused false
lumen 2 months postoperatively (B), a maximum diameter of 66 mm and a partially perfused false lumen 6 months
postoperatively (C), and a maximum diameter of 54 mm with a completely thrombosed false lumen at 1 year (D).
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related complication.
Two main etiologic factors have been implicated:
a fragile aortic wall (particularly Marfan syndrome) and
device-related issues, including the presence of proximal
bare stents in at least 73%2 to 83%3 of reported cases, exces-
sive oversizing, postdilatation at the proximal ﬁxation site,
and presence of type I endoleak.1,2 A third mechanism can
be excessive or improper endovascular manipulation, such
as pushing forward the already deployed device or an
unfortunate guidewire maneuver.2,3
Dong et al2 pointed out the effect of the pressure
caused on the intima by the bare springs in anatomic conﬁg-
urations where the angulation of the aortic wall leads to
uneven stress points from a device that tries to resume its-
straight conﬁguration. The same mechanism of wall trauma
was reported in other patients where a straight semirigid
device was placed with its end pressing against a curved
segment of aortic wall in the descending aorta6 or in the
aortic arch,7 leading to intima tears. From a series with 16
proximal endograft-induced new entries, all 16 occurred
at the greater curve of the aortic arch where the pressure
of the device against the aortic wall is at its maximum.8Proposed measures to avoid this complication include
refraining from proximal postdilatation in cases of TEVAR
for aortic dissections,1,2,5 avoiding the use of endografts
with proximal bare stents in dissection patients,2 excluding
Marfan patients,2 avoiding excessive oversizing,2 and
selecting more ﬂexible devices with lower radial forces.2
In respect to previous reports, the patient we report
here is unique in many aspects. The retrograde dissection
occurred after stent grafting of the infrarenal aorta, the
treated pathology was an aneurysm, not a dissection,
and the involved segment of the thoracic aorta was free
from any previous pathology. Although purely iatrogenic
retrograde dissections in previously nondissected aortic
segments, through guidewire manipulation for example,
have been reported,9 we did not encounter any noticeable
difﬁculties during device deployment. Moreover, practi-
cally all of the published cases involve endovascular manip-
ulations in the thoracic aorta; retrograde dissections after
endografting of the abdominal aorta are very rare.10
After inspecting the three-dimensional reconstructed
endograft images and consulting with the device manufac-
turer, we formulated the following hypothesis: The consid-
erable degree of aortic neck angulation probably led to
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crown against the aortic wall, thus constraining the apex
of the crown from fully deploying, a fact that was not
recognized during the intervention. During the otherwise
routine suprarenal endovascular manipulations, for ex-
ample, capture tip retrieval, we suppose that the partially
deployed crown was pushed down, resulting in an inversion
of the bare spring and possibly a tear in the aortic wall that
led to the ascending dissection.
CONCLUSIONS
This case of aortic dissection caused by a damaged
suprarenal stent during capture tip retrieval underlines
that the angulation/tortuosity of the aortic neck should
always be of concern during the planning of an endovascu-
lar aneurysm repair, not only because it can lead to a prox-
imal endoleak but because it can also cause an incomplete
deployment of the suprarenal stent structure. Thus, in
circumstances with high proximal angulation, a thorough
inspection of the deployed bare stent is necessary before
undertaking any endovascular manipulations at the supra-
renal level.
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